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Comparison of Extracorporeal Shock Wave Therapy, Ultrasound and Dexamethasone
lontophoresis in Patients with Lateral Epicondylitis

ABSTRACT

Objective: The purpose of this study is to determine the effectiveness of extracorporeal shock wave therapy
(ESWT), ultrasound (US), and dexamethasone iontophoresis treatments on pain, grip strength, functionality, and
quality of life in patients with lateral epicondylitis, and overdetermine the superiority of the treatments to each
other.

Material and Method: This single-blind, prospective study included 78 patients who were diagnosed with lateral
epicondylitis. The patients were randomized into three groups. The same physiotherapy program consisted of
hot packs, transcutaneous electrical nerve stimulation (TENS), and exercises were administered to all groups.
All exercises were performed under the supervision of a qualified physiotherapist. In addition to a 10-day
physiotherapy program, every 5 days, a total 3 sessions of ESWT were conducted to the 1st group, 10 days of US
applied to the 2nd group, and 10 days of dexamethasone iontophoresis therapy to the 3rd group. Evaluations
were carried out before, and 1 month after treatment. Pain severity levels were measured using the numeric rating
scale (NRS), disability using the Quick Disabilities of the Arm, Shoulder, and Hand (Quick DASH), quality of life
using the Nottingham Health Profile (NHP), and grip strength using a dynamometer and pinch strength using a
pinch meter.

Results: The groups were similar in demographic and clinical characteristics. A significant temporal change was
found in three groups in terms of pain severity, disability, grip strength, and quality of life at the first month after
treatment. When the efficacy of these treatments was compared after treatment in the first month, dexamethasone
jontophoresis was statistically superior to US, and ESWT in terms of pain, and quality of life (p<0.001, p=0.007,
p<0.001, p<0.001 respectively). Also, the US was superior to ESWT in terms of quality of life (p<0.001).
Conclusion: Dexamethasone iontophoresis is more effective in functional and clinical improvement in the
treatment of patients with lateral epicondylitis.

Keywords: Lateral epicondylitis, ultrasound, dexamethasone iontophoresis, extracorporeal shock wave therapy,
tennis elbow

OZET

Amag: Bu calismanin amaci, lateral epikondilitli hastalarda ekstrakorporeal sok dalga tedavisi (ESWT), ultrason
(US) ve deksametazon iyontoforez tedavilerinin agri, kavrama gticl, fonksiyonellik ve yasam kalitesi GUzerindeki
etkinligini belirlemek ve hangi tedavinin daha etkili olabilecegini belirlemeyi amacladik.

Gerec¢ ve Yontem: Bu tek kor, prospektif, randomize calismaya lateral epikondilit tanisi konan 78 hasta dahil edildi.
Hastalar ¢ gruba randomize edildi. Bu tek kor, prospektif, randomize calismaya lateral epikondilit tanisi konan
78 hasta dahil edildi. Hastalar U¢ gruba randomize edildi. Tum gruplar sicak paketler, transkiitandz elektriksel
sinir stimdlasyonu (TENS) ve g6zetimli egzersizleri iceren bir fizyoterapi programi uygulandi. TUm egzersizler
deneyimli bir fizyoterapist gdzetiminde gerceklestirildi. 10 glinlUk fizyoterapi programina ek olarak, 1. gruba her
5 glinde bir toplam 3 seans ESWT, 2. gruba 10 giin US ve 3. gruba 10 giin deksametazon iyontoforez tedavisi
uygulandi. Degerlendirmeler tedaviden énce ve 1ayin sonunda yapildi. Agri siddeti sayisal derecelendirme 6lcedi
(NRS) ile, 6zUrluluk kol, omuz ve el hizh 6zGrlGluk dlcedi (Quick DASH) ile, yasam kalitesi Nottingham Sagdlik Profili
(NHP) ile, kavrama glict dinamometre ile ve parmak glct pinchmetre ile élctldd.

Bulgular: Gruplar demografik ve klinik 6zellikler acisindan benzerdi. Tedaviden sonraki ilk ayda agdr siddeti,
6zarlaltk, kavrama glicU ve yasam kalitesi acisindan U¢ grupta da anlamli iyilesme saptandi. Tedavi sonrasi
birinci ayda bu tedavilerin etkinligi karsilastirildiginda, deksametazon iyontoforez, agri, 6zarlilik ve yasam
kalitesi acisindan US ve ESWT’den istatistiksel olarak Ustlin olarak saptandi (sirasiyla, p<0.001, p=0.007, p<0.007,
p<0.001). Ayrica, US yasam kalitesi acisindan ESWT’den daha Ustln olarak saptandi (p<0.001).

Sonug¢: Deksametazon iyontoforezi lateral epikondilitli hastalarin tedavisinde fonksiyonel ve klinik iyilesmede
daha etkilidir.

Anahtar Sozciikler: Deksametazon iyontoforezi, ekstrakorporeal sok dalga tedavisi, lateral epikondilit, tenisci

dirsegdi, ultrason
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Introduction

Lateral epicondylitis (LE) is one of the most
common causes of nontraumatic elbow pain, which
develops as a result of repetitive stresses due to
overuse of the forearm muscles and is also called
tennis elbow (1,2). It has a prevalence ranging
from 1-3% in the general population, and the age
of onset is generally between 35 and 55 years.
It is seen in women, and more frequently on the
dominant hand side (3). Typical symptom duration
is between 6 and 24 months (4). Previously, lateral
epicondylitis was thought to be an inflammatory
process, but in some studies, inflammatory cells
were not found in histopathological samples, and
it was seen as a tendinosis condition that develops
as a result of angiofibroblastic degeneration of the
forearm extensor muscles (5). Excessive stress on
the insertion of the extensor carpi radialis brevis and
other extensor muscles is the primary cause of the
pathology (6). The main objectives in the treatment
of lateral epicondylitis after diagnosis are; relief of
pain, accelerating the healing process, reduction of
overloading on the elbow joint, and return of the
patient to daily life activities (7).

Although conservative, and surgical treatments can
be used in the treatment, conservative treatments
offer improvement in 95% of the cases. On the other
hand, due to the uncertainty about the etiology of
lateral epicondylitis, and the pathophysiology of the
disease that is not precisely known, no treatment
method that can be accepted as the gold standard
has not been found (8). Conservative treatment
options include rest, patient education, behavior
modification, non-steroidal anti-inflammatory drugs,
use of splints, ice application, electrotherapy, massage,
manual therapy, stretching, and strengthening
exercises, extracorporeal shock wave therapy (ESWT),
dry needling, balneotherapy, cryotherapy, steroid
injections, hyaluronic acid injections, plasma rich
platelet injections, and prolotherapy applications
9).

Theuropatic Ultrasound (US) is a conservative
treatment method for lateral epicondylitis. By the
help of US waves that penetrate to the muscles,
blood flow increases in the tissue, the inflammatory
mediators that lead to pain and muscle spasms are
removed from the tissue and the healing process

begins (10).

Another noninvasive method is ESWT. ESWT is
commonly used in musculoskeletal pathologies (11).
In the ESWT high high-intensity acoustic pressure
waves are applied to the tissue within a short period
of time. Studies have shown that with the help of
ESWT collagen synthesis increases in soft tissues,
and tendons, and vascularization accelerates in the
tissue also reduces pain (12).

lontophoresis is another conservative treatment.
Iniontophoresis, ionized substances are transferred
through the skin to the tissues with electrical
polarization. Thus, dexamethasone iontophoresis
can provide an anti-inflammatory effect without
reaching systemic concentrations in the blood (13).
By the way, the treatment of lateral epicondylitis
without steroid injections may be successful with
the help of dexamethasone iontophoresis.

The purpose of our study; is to evaluate the efficacy
of ESWT, US, and iontophoresis treatments in terms
of pain, grip strength, functionality, and quality of life
in patients with lateral epicondylitis and to determine
the superiority of the treatments against each other.

Patients and Methods

Study Design and Patients

This is a prospective randomized single-blind
clinical study. A total of 78 patients aged between
18-65 who were diagnosed with lateral epicondylitis
between June 2023 and January 2024 were included
in our study. The study was approved by the Hitit
University Ethics Committee (14.06.2023 number
2023-77) and written informed consent was obtained
from all the patients. The study was carried out in
accordance with the principles of the Declaration
of Helsinki. The protocol was registered at clinical
trials (registration number NCT06189521).

Patients who had chronic pain in the lateral
epicondyle for at least four weeks, detection of
sensitivity by palpation on the lateral epicondyle,
and having positivity in at least two special tests
(Cozen test, Maudsley test, and Mills test) were
included in the study. Patients with acute pain were
not included in the study. Physical therapy, ESWT,
or local injections for lateral epicondylitis in the last
3 months, the presence of cervical radiculopathy,
carpal tunnel syndrome, other neuropathic diseases,



neurologic diseases, medial epicondylitis, systemic
inflammatory diseases, tenderness or swelling at
the ipsilateral extremity and fibromyalgia have been
excluded. The patients were randomized into three
groups by a physiotherapist with sealed envelopes.
Clinicians who evaluate patients before and after
treatment (specialist physicians P.O.B and A.G.D)
were blinded to the patient groups. The flow diagram
of the patients is shown in Figure I.

Figure 1. Flow Diagram
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Treatment Applications

The same physiotherapy program was applied
to all groups. The physiotherapy program consisted
of hot packs and transcutaneous electrical nerve
stimulation (TENS) for 10 minutes and stretching
and eccentric strengthening exercises were given
to all groups. All exercises were performed under
the supervision of the same physiotherapist. Only
stretching exercises were performed in the first week
and strengthening exercises were added to these
exercises in the second week. All patients tolerated the
exercises and no patient discontinued the treatment.
Paracetamol tablets are prescribed to patients in
need due to pain. Paracetamol was prescribed to
6 patients in the ESWT group, 9 patients in the US
group, and 7 patients in the control group. Patients
were not given splints for LE.

In addition to the 10-day of physiotherapy program,
in the first group every 5 days, a total of 3 sessions

of ESWT were applied at 1.8 bar, 10.0 Hz, 2000 beats
(Elmed Vibrolith Ortho, ESWT-RSWT, Elmed medical
systems, USA).

In the second group, 10 days of US were applied
at 1.5 watt/cm?, ImHz frequency continuous mode
to the painful area for 5 minutes, 5 days a week
for two weeks (Chattanooga Intelect Advanced
Monochromatic Combo 2772, Chattanooga Group,
USA).

In the third group, 10 days of dexamethasone
iontophoresis therapy were applied. 10 days for 10
minutes. 0,1% dexamethasone ophthalmic pomade
was applied to the anodal electrode and placed on
the lateral epicondyle and 0.1-0.2 mA/cm? galvanic
current was applied in each session (ES-522; 2 channel
low and medium frequency Electrotherapy, ITO Co.
Ltd., Tokyo, Japan).

Clinical Assessments

The clinical and demographic data of the patients
were recorded. Numerical rating scale (NRS) was
used for the pain assessment. Patients rated their
pain from O no pain to 10 worst pain (14).

The hand grip strength (Hgs) was measured with
a Jamar hydraulic hand dynamometer (Saehan,
SH500T1) in kilograms. Measurements were done
while the patients were sitting in a chair in two
positions. In the first position, the patients’ elbows
were fully extended (Hgs ext), in the second position
the patient’s elbows were 90 degrees flexed (Hgs
flex) without touching the chair. Measurements were
made with the affected extremity. The tests were
repeated three times with a 30-second rest between
them and a mean score was calculated (15).

The strength of the pinch was measured using a
hydraulic pinch gauge (Saehan, SH5005) with two
points and three points with both hands. At the two
points; pinch gauge was placed between the thumb
and the lateral part of the second finger. In the
three points; the pinch gauge was placed between
the second and third finger upside and the thumb
downside (16).

Upper extremity disability levels were assessed
with the Quick Disabilities of the Arm, Shoulder,
and Hand (QuickDASH) questionnaire. QuickDASH
is composed of 11 questions to evaluate daily living
activities. Each question is scored from1to 5. Higher
scores indicate a poorer level of function. The Turkish
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version of the test was evaluated (17).

Quality of life was measured by Nottingham
Health Profile (NHP). The NHP is made up of 6
subgroups including pain, energy, sleep, social
isolation, physical activity, and emotional reactions.
The test was composed of 38 questions and the total
score ranged from zero to 100 (18).

Statistical Analyses

In the study power analysis performed by examining
reference studies in the literature and the sample
size to obtain a significant result, the total number of
samples was calculated with the parameters effect
size =0.79, a error probability =0.05, power (1-8
error probability) =0.80 was calculated as totally 76
patients (G-Power v3.1.9.7) (5). Data were analyzed
using the statistical package program IBM SPSS
Statistics Standard Concurrent User V 29 (IBM Corp.,
Armonk, New York, USA). Descriptive statistics were
given as number of units (n), percentage (%), mean
+ standard deviation, median, minimum, maximum,
and inter-cartillary distance values. The normal
distribution of the numerical variables was evaluated
by the Shapiro Wilk normality test. The homogeneity
of variances was evaluated by Levene’s test. Age,
gender, and side variables were compared by one-
way analysis of variance and Pearson chi-square
analysis. Pre-treatment and treatment numerical
variables were compared by groups with repeated
measures of two-way analysis of variance if the
assumptions were met. Bonferroni correction was
appliedin all pairwise comparisons. If the assumptions
were not met, intergroup comparisons for numerical
variables were made by Kruskal-Wallis analysis, and
intragroup comparisons were made by Wilcoxon
test. The dunn-Bonferroni correction was applied for
pairwise comparisons in the Kruskal-Wallis analysis.
p<0.05 was considered statistically significant

Results

A total of 78 LE patients were included in the
study. Groups are similar in terms of age, sex, and
hand dominancy as seen in Table I. No side effects
were observed in patients during treatment. In all
treatment groups, ESWT, US, and iontophoresis
there was a significant decrease in NRS (p<0.007)
and Quick DASH values (p<0.007) between pre-
treatment and after treatment one-month follow-

up controls. A significant increase was found in
the hand grip strength in both elbows 90 degrees
flexed (0<0.001, p=0.013, p<0.001, respectively) and
fully extended (p=0.007), and all NHP subgroups at
one-month follow-up compared to pre-treatment in
all groups. A significant increase was found in two-
point and three-point pinch values before and after
one-month follow-up in ESWT and iontophoresis
groups but not in the US group (Table II).

Table 1. Demographic and Clinical Characteristics of the
Treatment Groups

ESWT Ultrasound | lontophoresis
n=26 n=26 n=26 p
44.6+7.8 44.9+7.9 47.6+5.9 ©

Age, (vear) 27-59 26-63 37-60 0.295
Sex, n (%)
Male 13 (50.0) | 12 (46.2) 15 (57.7) 0.698°
Female 13 (50.0) 14 (53.8) 1 (42.3)
Elbow pain
duration 4 (1-9) 5(-9) 6 (3-8) 0.067'
(months)
Affected
side, n (%)
Left 1 (42.3) 13 (50.0) 9 (34.6) 0.532°¢
Right 15 (57.7) 13 (50.0) 17 (65.4)
Hand
Dominancy
Right 24 (92.3) | 24 (92.3) 25(96.2) 0.635°
Left 2(7.7) 2(7.7) 1(3.8)

n: Number of patients, %.: Percentage of columns, age summarized as
mean+standard deviation (min-max), pain duration summarized as median
(min-max). ®: One-way analysis of variance, 1. Kruskal-Wallis analysis, ®:
Pearson chi-square analysis

When the groups were compared with each other,
the decrease in NRS levels and Quick DASH values
at one-month follow-up was significantly higher
in the iontophoresis group than in the ESWT and
US group (p<0.001, p<0.007), The decrease in NRS
values levels and Quick DASH values in ESWT and
US groups was not statistically different (p=0.999,
p=0.719, respectively).

The changes in Hgs flex values before and after
treatment were statistically different between the
groups (p<0.007). The increase in Hgs flex values
in the iontophoresis group was statistically higher
thanin the ESWT and US groups (0=0.007; p=0.038).
The increase in Hgs flex values was not statistically
different in the ESWT and US groups (p=0.607).
The changes in Hgs ext values before and after
treatment were statistically different between the
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Table Il. Comparison of Variables According to Groups

HM]J

ESWT ULTRASOUND IONTOPHORESIS Intergroup Comparisons
Pretreatment | Aftertreatment | Difference p Pretreatment | Aftertreatment | Difference P Pretreatment | Aftertreatment| Difference p el p? P’
NRS 400225) | 20000y | 299 | <0001 | s00@2s) | s00@ooy | 220 | 0oor | s00@o0y | 10025y 400 | c0.00r | 0120 | <0.001 | <0.007
00 Q2. 00 (3. G5y . 00 (2. .00 (2. Gooy | .00 (2. 00l @25y . . . .
SX'SCHK 50.5+13.0 38.4+121 | 1214134 |<0.007| 556282 40912 | 146214 |<0.007| 544248 407:92 | 135:89 |<0.00r:| 0131 | 0657 | 0719
HSGFLEX | 2250102) | 2405 |-1.0@0y| 0.00r | 240.0) 25067 |-206G2¢| 0.013 | 23072 275(6.0) | -354.0y | <0.00r | 0.965 | 0158 | o0.00¢
HGSEXT | 16065 | 1706.0¢ |-1.00227 | <0.007 | 16.04.0) 21580 |-55 0y | <0.00r| 16002 24050y | -6545) | <0.001 | 0383 | <0.007 | <0.00F
Two -0.50 0.00 050
POINTS | 4.00 225 | 450225 : 0.007" | 400225) | 40025 : 0083 | 400025 | 450(200) : 0.024 | 0617 | 0979 | 0210
PINGH (1.00) (0.00) (1.00)
THREE -1.00 0.00
POINTS 3.00(100) | 4.00(1.00) b 0.002" | 4.00(200) | 4.00(0.25) . 0132 | 3000.00) | 400025 [-1.000.00)]| 0003 | 0165 | 054 | 0198
PINGH (1.00) (0.25)
NHP
) } 10.20 . 10.60 ) } ] .
Pain 4030 (500) [ 3080 (150) 1015 10.2)| <0.007" | 40.50 (5.28) [ 3080(143) | 0 | <0.007 [ 4165 (320) | 3085065 | o0 | <0.007 0357 [ 0ger | 0.592
Physical | 56 60 5.30) | 1250 400y | 229 | <0.007 | 26.35 5.80) | 12.60 2.55) |1315 418 | <0.007 | 2620 473) | 1215 1.88) 1380 | 0007 | 0633 | 0725 | 0.795
activity B0 =0 (4 (5.85) - 220 00 > - 205 4> (3.80) - : : :
22.75 } 2175 } 22.70 . . ]
Sleep 3850 (1.73) | 15.45 (3.65) <0.001" | 38.95(2.48) | 16.85 (4.20) <0.007" | 38.60 (3.20) | 15.60 (3.28) <0.001 | 0412 | 0085 | 0855
(415) (5.85) (5.28)
rEerggtti';’:Sa' 42.2.(150) 2313.9r [18.5 (41| <0.007 | 422 21.7) 13.825)> |271228y| <0.001| 42004.4) | 135029> |285051y| <0.007 | 0.928 | <0.007 | 0.009'
Energy 575(16.6) | 42299 [14.0070y| <0.00r | 58571 419(89) |19.8m2y|<0.001| 61296 40772 |215008y | <0.001 | 0.082 | 0797 | 0.006
;Ss‘gfgi'on 24.0(13) 179337 | 6135y | <0.001 | 23620 137023 | 9932y |<0.00r| 24003 ma9x | 12327 | <0.00r | 0402 | <0.007 | <0.007
Total 21.39(36.5) | 186.420187) | 38.7(9.2) | <0.007" | 206.42(32.7) | 163.2105.4) | 41.30135) | <0.007 | 213.21416) | 1511162) | 472041) | <0.007 | 0120 | <0.007 | <0.007

Data are presented as meanzstandard deviation for normally distributed variables and median (interquartile range) for non-normally distributed variables.
PT: Pre-treatment, TS: Post-treatment, Difference=Pre-treatment-Post-treatment, p*: Pre-.treatment and post-treatment comparisons in each group, pl:
Comparison between groups before treatment, p2: Comparison between groups after treatment, p3: Comparison of differences between groups before and
after treatment, : Wilcoxon test, : Kruskal-Wallis Analysis, ¥: Two-way analysis of variance in repeated measures, superscripts a, b and c indicate differences
between groups after treatment. x, y and z superscripts indicate the difference in the amount of change between the groups before and after treatment.
There is no statistical difference between groups with the same superscripts.

groups (p<0.001). The increase in Hgs ext values
in the iontophoresis and US group was statistically
higher than in the ESWT group (p<0.001; p<0.001).
The increase in Hgs flex values was similar in the
iontophoresis and US groups (p=0.908) (Table II).
Two points and three points pinch parameters did
not show a significant difference before and after
treatment in all three groups (two points pinch
p=0.617, p=0.979, p=0210), (three points pinch
p=0,165; p=0,514; p=0,198).

There was no statistically significant difference
between the groups before treatment in terms of
quality of life. When the groups were compared
within themselves at 1 month after treatment, a
significant decrease was found in all treatment groups
at all NHP subgroups compared to pretreatment
(p<0.001) (Table 2). The efficacy of iontophoresis
treatment on NHP total was significantly higher
than US and ESWT groups (p<0.001; p<0.001) and

US was higher than ESWT (p<0,007). The efficacy
of iontophoresis treatment on NHP subgroup social
isolation was significantly higher than US and ESWT
groups (p<0,001; p=0,022) and US was higher than
ESWT (p<0,001). Changes in the NHP subgroup’s
emotional reaction before and after treatment were
statistically different between the groups (p=0.009).
Changes in NHP emotional reaction in the US and
iontophoresis groups were statistically higher than
in the ESWT group (p=0.027; p=0.009). The US
and iontophoresis groups were statistically similar
(p=0.999). Changes in NHP subgroup energy before
and after treatment were statistically different between
the groups (p=0.006). The US and iontophoresis
groups were statistically higher than the ESWT group
(p=0.021; p=0.007). US and iontophoresis groups
were statistically similar (p=0.999) (Table II).
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Discussion

In this study, we evaluated the effects of ESWT, US,
and iontophoresis treatments on pain, grip strength,
upper extremity functionality, and quality of life of
patients with lateral epicondylitis. All treatment
modalities were effective in pain, disability and grip
strength, and quality of life before and 1 month after
treatment. lontophoresis was superior to ESWT and
US in terms of pain and quality of life. US was superior
to ESWT in terms of quality of life. To the best of
our knowledge, this is the first study to compare the
three different treatment modalities ESWT, US, and
lontophoresis in lateral epicondylitis.

After repetitive movements, elbow pain isa common
consequence in the general population (19). The
condition tends to affect men and women equally
(20). Our study included 38 male patients and 40
female patients. It is more common in individuals
over 40 years of age (21). In our study, the average
age was 47.96+6.78, consistent with the literature. In
a study by Ulusoy et al on 304 patients with elbow
pain, they found that the right side was affected in
262 patients and the left side in 42 patients (22).
They also demonstrated that the dominant side was
affected in 252 of these patients. Another study
similarly indicated a higher prevalence of involvement
on the dominant side in patients diagnosed with
lateral epicondylitis (23). In our study, 93.5% of the
patients had right-handed dominancy, and 57.6%
of them had right elbow involvement.

Exercise is one of the most common treatment
options for patients with LE (24). In a previous study,
electrotherapeutic modalities with exercise were
more effective than electrotherapy alone, therefore
we applied an exercise program to all patient groups
(25). The exercises were performed under the
supervision of a physiotherapist for ten days. By
the way, we ensured that patients performed the
exercises correctly and adequately. In our study
handgrip strength is improved in all treatment groups;
however, we did not investigate the efficiency of the
exercise program because there is no control group.

Lateral epicondylitis, resulting from overuse of
the tendons, is a painful condition associated with
tendinopathy, inflammation, pain, and changes
in sensitivity in the lateral elbow. Pain leads to a
decrease in grip strength, an impairment of upper

extremity function, and a reduction in daily life
activities. Lateral epicondylitis is common in the
general population; however, there is uncertainty
in this area; as numerous randomized controlled
trials have not provided conclusive evidence for the
nonsurgical treatment modalities. The efficacy of
dexamethasone iontophoresis in LE was investigated
in previous studies (26-29). In a study comparing
dexamethasone iontophoresis and galvanic currentin
24 patients with LE, they found that the iontophoresis
group had a more significant reduction in pain levels
and improved strength and functionality compared
to the galvanic current group. [26] Another study
with dexamethasone iontophoresis (n=43) showed
a significant reduction in pain levels compared to
placebo (n=42) and was effective in improving function
(27). Akhondali et al compared iontophoresis and
Cyriax technique in 22 patients with LE, groups were
similarly improved in terms of pain, grip strength, and
patient daily activities (28). In a study comparing the
effectiveness of iontophoresis and phonophoresis, it
was found that iontophoresis was more effective on
pain, upper extremity functions, and grip strength
(29). lontophoresis has also been studied in other
patient groups. In a study conducted on patients with
subacromial impingement syndrome, iontophoresis
was found to be more effective in clinical and functional
recovery, and also in pain parameters compared to
the control group, in another study conducted on
patients with knee osteoarthritis, iontophoresis, and
galvanic current were found to be more effective in
reducing pain than the classical physical therapy
program and also iontophoresis was found to be
more successful than galvanic current in reducing
pain and cyst volume (30,31). This may be the result
of the anti-inflammatory effect of dexamethasone.

There is no clear consensus in the literature on
the superiority of ESWT and US therapy in LE. In
the study by Dedes et al ESWT has been shown to
be more effective than US therapy in relieving pain,
improving function, and increasing activity in LE (32).
Similar results were reported by Kubot et al (33). A
meta-analysis suggested that ESWT is superior to
US in the treatment of LE (34). However, Yalvac et
al found that while ESWT and US were effective for
improving quality of life, upper extremity functioning,
grip strength, and reducing pain ESWT was not
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superior to US (5). In a previous study, ESWT was
combined with topical corticosteroids, there was no
significant difference with topical steroids, but pain
and hand grip strength improved in both groups
(35). In our study, the application of steroids with
galvanic current is superior to ESWT.

Inthe literature, we did not find any study comparing
the effectiveness of iontophoresis, ESWT, and
US in lateral epicondylitis. In our study, all three
treatment modalities were effective in pain and
upper extremity functioning, and quality of life
compared to pretreatment levels at 1 month follow-
up. However, the iontophoresis group showed a
significant improvement in pain, upper extremity
functioning, and quality of life compared to the
ESWT and US groups. When comparing the US
and ESWT groups, the improvement in quality of
life was higher in the US group.

The limitations of our study include the lack of
long-term follow-up, and patients evaluated shortly
after the end of the treatment program. The same
physical therapy program was applied to all patients
and we did not evaluate the effects of physical
therapy. Patients were not blinded to the treatment.

The strengths include being conducted at a single
center, diagnosis, and treatment initiation by the
same physiatrist, and being the only study comparing
all three treatment groups. lontophoresis, US, and
ESWT applications have been found to improve
pain, function, grip strength, and quality of life in
patients with LE. Among these three applications,
dexamethasone iontophoresis was superior to the
US and ESWT. We believe that studies with a placebo
group, involving longer follow-up would be beneficial
to examining the effectiveness of treatments.

In conclusion, dexamethasone iontophoresis is
more effective in functional and clinical improvement
in the treatment of patients with lateral epicondylitis
compared to US and ESWT.

HM]J

References
1. Altun RD, Incel NA, Cimen OB, Sahin G. Efficacy of ESWT
for lateral Epicondylitis treatment: comparison with physical
therapy modalities. Journal of Musculoskeletal Research
2018;21(01):1850001.
2. Stasinopoulos D, Johnson MI. Cyriax physiotherapy for tennis
elbow/lateral epicondylitis. British Journal of Sports Medicine
2004;38(6):675-677.
3. Meyer NJ, Walter F, Haines B, Orton D, Daley RA. Modeled
evidence of force reduction at the extensor carpi radialis brevis
origin with the forearm support band. The Journal of Hand
Surgery 2003;28(2):279-287.
4. Hsu SH, Moen TC, Levine WN, Ahmad CS. Physical examination
of the athlete’s elbow. The American Journal of Sports Medicine
2012;40(3):699-708.
5. Yalvac¢ B, Mesci N, Kllcl DG, Yurdakul OV. Comparison of
ultrasound and extracorporeal shock wave therapy in lateral
epicondylosis. Acta Orthopaedica et Traumatologica Turcica
2018;52(5):357-362.
6. Bunata RE, Brown DS, Capelo R. Anatomic factors related
to the cause of tennis elbow. JBJS. 2007;89(9):1955-1963.
7. Murphy KP, Giuliani JR, Freedman BA. The diagnosis and
management of lateral epicondylitis. Current Opinion in
Orthopaedics 2006;17(2):134-138.
8. Beyazal MS, Devrimsel G. Comparison of the effectiveness
of local corticosteroid injection and extracorporeal shock
wave therapy in patients with lateral epicondylitis. Journal of
Physical Therapy Science 2015;27(12):3755-3758.
9. Faro F, Wolf JM. Lateral epicondylitis: review and current
concepts. The Journal of Hand Surgery. 2007;32(8):1271-1279.
10. Watson T. Ultrasound in contemporary physiotherapy
practice. Ultrasonics 2008;48(4):321-329.
11. Wong CWY, Ng EYL, Fung PW, et al. Comparison of treatment
effects on lateral epicondylitis between acupuncture and
extracorporeal shockwave therapy. The Asia-Pacific Journal of
Sports Medicine, Arthroscopy, Rehabilitation and Technology
2017;7:21-26.
12. Notarnicola A, Moretti B. The biological effects of extracorporeal
shock wave therapy (eswt) on tendon tissue. Muscles Ligaments
Tendons Journal 2012;2(1):33-37.
13.Brown CD, Lauber CA, Cappaert T. The effect of dexamethasone
jontophoresis on decreasing pain and improving function in
patients with musculoskeletal conditions. J Sport Rehabil
2015;24:327-331.
14. Hjermstad MJ, Fayers PM, Haugen DF, et al. European
Palliative Care Research Collaborative (EPCRC). Studies
comparing Numerical Rating Scales, Verbal Rating Scales,



Comparison of Extracorporeal Shock Wave Therapy, Ultrasound and Dexamethasone

lontophoresis in Patients with Lateral Epicondylitis

and Visual Analogue Scales for assessment of pain intensity in
adults: a systematic literature review. J Pain Symptom Manage
2011;41:1073-1093.

15. Innes, E. Handgrip Strength testing: A review of the literature.
Aust Occup Ther J 1999;46:120-140.

16. Mathiowetz V, Kashman N, Volland G, et al. Grip and pinch
strength: normative data for adults. Archives of Physical
Medicine and Rehabilitation 1985;66(2):69-74.

17. Koldas Dogan S, Ay S, Evcik D, Baser O. Adaptation of
Turkish version of the questionnaire Quick Disability of the
Arm, Shoulder, and Hand (Quick DASH) in patients with carpal
tunnel syndrome. Clinical Rheumatology 2011;30(2):185-191.

18. Kliciikdeveci AA, McKenna SP, Kutlay S, Glrsel Y, Whalley
D, Arasil T. The development and psychometric assessment
of the Turkish version of the Nottingham Health Profile. Int J
Rehabil Res. 2000;23:31-38.

19. Marigi EM, Dancy M, Alexander A, et al. Lateral Epicondylitis:
Critical Analysis Review of Current Nonoperative Treatments.
JBJS Reviews. 2023;11(2):22.

20.Degen RM, Conti MS, Camp CL, Altchek DW, Dines JS, Werner
BC. Epidemiology and Disease Burden of Lateral Epicondylitis
in the USA: Analysis of 85,318 Patients. HSS J 2018;14(1):9-14.
21. Minetto MA, Gi annini A, McConnell R, Busso C, Torre G,
Massazza G. Common Musculoskeletal Disorders in the Elderly:
The Star Triad J Clin Med. 2020;9:1216.

22. Ulusoy |, Kivrak A. Is blood group a risk factor in lateral
epicondylitis? European Review for Medical & Pharmacological
Sciences 2023;27(9):3947-3956.

23.Yao G, Chen J, Duan Y, Chen X. Efficacy of extracorporeal
shock wave therapy for lateral epicondylitis: a systematic
review and meta-analysis. BioMed research international.
2020;18:2020:2064781.

24. Stasinopoulos D, Stasinopoulos I. Comparison of effects
of eccentric training, eccentric-concentric training, and
eccentricconcentric training combined with isometric contraction
in the treatment of lateral elbow tendinopathy. J Hand Ther
2017;30:13-19.

25. Dimitrios S. Lateral elbow tendinopathy: Evidence of
physiotherapy management. World J Orthop 2016;7:463-466.
26.daLuz DC, de BorbaY, Ravanello EM, Daitx RB, Déhnert MB.
lontophoresis in lateral epicondylitis: a randomized, double-
blind clinical trial. Journal of Shoulder and Elbow Surgery
2019;28(9):1743-1749.

27. Apostolos S, Dimosthenis S, Dimitrios S. The influence of
dexamethasone with lidocaine hydrochloride iontophoresis
in recreational tennis players suffering from lateral elbow
tendinopathy. Journal of Novel Physiotherapy and Physical

Rehabilitation 2014;2(1):22-27.

28. Akhondali Z, Dianat M, Radan M. lontophoresis versus
Cyriax-type exercises in chronic tennis elbow among industrial
workers. Electron Physician. 2015;7:1277-1283.

29. Baktir S, Ozdincler AR, Mutlu EK, Bilsel K. The short-term
effectiveness of low-level laser, phonophoresis, and iontophoresis
in patients with lateral epicondylosis. Journal of Hand Therapy
2019;32(4):417-425.

30. Buyuksireci, DE, Turk AC. Evaluation of the effectiveness
of dexamethasone iontophoresis in patients with subacromial
impingement syndrome. Journal of Orthopaedic Science
2021;26(5):786-791.

31. Buyuksireci DE, Blytksireci M, Komut E. Evaluation of the
effects of dexamethasone iontophoresis, galvanic current, and
conservative treatment on pain and disability in patients with
knee osteoarthritis and Baker’s cyst. Turk J Phys Med Rehabil
2022;68(4):509-516.

32.Dedes V, Tzirogiannis K, Polikandrioti M, Dede AM, Mitseas
A, Panoutsopoulos Gl. Comparison of radial extracorporeal
shockwave therapy with ultrasound therapy in patients with lateral
epicondylitis. Journal of Medical Ultrasonics 2020;47:319-325.
33.Kubot A, Grzegorzewski A, Synder M, Szymczak W, Koztowski
P. Radial extracorporeal shockwave therapy and ultrasound
therapy in the treatment of tennis elbow syndrome. Ortopedia
Traumatologia Rehabilitacja 2017;19(5),415-426.

34.Yan C, Xiong Y, Chen L, et al. A comparative study of the
efficacy of ultrasonics and extracorporeal shock wave in the
treatment of tennis elbow: a meta-analysis of randomized
controlled trials. Journal of Orthopaedic Surgery and Research
2019;14(1):1-12.

35. Vahdatpour B, Taheri P, Abasi F. Extracorporeal Shock Wave
Therapy for Lateral Epicondylitis, Lonely or in Combination
with Topical Corticosteroid; Which Approach is Superior?
Galen Med J. 2020;9(1):e1791.

: HM] [



